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(54) MICROMACHINE SYSTEM 

(57)Abstract: 

PURPOSE: To provide the micromachine system capable of cooperative 
operation with plural micromachines. 

CONSTITUTION: The system is provided with a micromachine 1 provided 
with an observing means, a micromachine 2 provided with a treating 
means 7, a micromachine 3 provided with position changing means 6c, 
6d, and a control means for measuring a relative position of the 
micromachines 1-3 and allowing the micromachines to execute a 
coordination operation. 
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DjSffl-rSJj^ta-aT^So /cfc^a\ ffigP8 6a^ 
±T2-J£?)gPl WX^gP8 8) 8 6 Afc8 6Bt^ 

^SiJ^n/c 2-3©gpgta^tl?WJS9 6^6©3t* 
(EltS^ 7^/^-8 9©ffiltSffi9 2*W?>nT 

fe d , ^-n^ncag 8 6 a 1 8 6 b \cyt%fflMt% c 

fc^tftSo 7^7 7^/^-8 9 ©SfP 9 7««S«9 
8tg^tlTfc'D, ^S9 6^S©ffiI^iS^^ 

[0 0 7 1 ] )fcjg9 6 t)t77^^-8 9©SgP9 7 t 
©^tay-^7^9 9*W5>tlT*3D, #^7 7^ 
-8 9-\©)t^jilTL/cD, MiKTt«<fc5tftoT 
l/^So y-^7^9 9a)t7 7^^-8 9^©^^^ 

mmitzwrn^-mMuxtsv, cmc^^±y^m 
m 8 6 a £ 8 6 b fcffitoftfcisifra c fc««-etao 

[0 0 7 2] c c t?t4^ MW3 1 o o ffymo&M, ffi 



8 6 Mmftmrmz smrr 
1-3^ ±73©gpg8 6 Am^icmmmti, ft 

gp©^9 1 miu MB 8 6 a^^l?t 
smij©^m 8 6 b tmii^ <: txmicmv 

mm 8 6 B ©#X 9 1 ^flilfiLTWBP 8 6 a {4±^^ 

[0 0 7 3] L©i5t||8 6 a~86 d ktftgRS 
&©gRg£K#U niLLzmmMtZ chick Off 
jl©7^8^8 6 a~8 6 d£jgfflS'£S 

s^© t <D<Dffitmmt % Hiatu<, s^jt 
mm®&%*?£ t m m m & d m^mt t?£% 

[0 0 7 4] $fc, ^M«BP8 5*mt%fcib<Dm 

m^m (&miyu^yf)Wy^y v 9 3) mmtz> 
2 6t*t£?tii{t7^i 0 lfcjfLSlftscfc 

fc£oT:»LWSS£LT©ffl^ (0*L&^) 
SflUfN-SJj^tbTtJ;^ «t« j§ft7^i 0 
l £6ofc#fiJ£tifcgRM© 1 o^f-^y^;!/ 1 o 2 

38 8ti-^y%m$ 0 t UTfOT^S C £T*im 1 
0 3£#WcLTl^o C©«tBl0 3*W 

[0 0 7 5] C<D&5\C?4im-?*/y<D'?-]£a.\s- 

j§ffli&fwe t « rat, » < g s 

[0 0 7 6] MZ 7~H2 8\r?~¥a-V~%*mx.Tc 

r\ mm i o 5(D9t%mmmmmm^i oeicx? 
xmmti, w«v^n^j^i 07^ 

[0 0 7 7] H2 8«V^n^U 7^1 o 7^sft-r 

^s^rjM? 1 o 6 titiffi i ©«mru 



Kimmmm? 1 o 6©,ra#gi o 9frstftfn*n 

« TOt^MtttM 1 1 0-CffctHU ftS-Jgl/^ 
^©MMMx&v^lc-TSo fcU -5£l^;l/©S 

#ai o 9^e>©ffi^«r^Jfp^T-siy^MX±©« 
D^'J-yAl0 7 ©ffl^£»f £ ^«K„ <: 

[0 0 7 8] H2 9a)v^^n^U7^1 1 2 a, JfrK 

^ 1 1 3 a 2 7^14© & ©£f u mmmxim 
[0079] wbm^i 1 3imrmmmmv 
/<i 1 2mmm^\ 1 3^ffM-rsci:tj:oT 

[0 0 8 0] 03 Ott, ^C<^ttfH'i^l 1 3^cfc 
9t|IS*©^l 1 5£f#oT33D, «J±^EPtot« 

30 [ 0 0 8 1 ] C <D J: ^ t^ttfH'i^ 1 1 3 ©IS*© 

fii 1 5xm&?vrc<o, m-tf<£5K.mtsctT>m 
rob, ft^s«±tcr±ie^ctfca<, 

[0 0 8 2] H3 1-S3 5 -VaU- it 
J'XfA^tti©!?, 1 2 1 a»¥f*^«S-r^/ci6 
©^SrIfflg^#o/cx'-t°a^-^^S^o CCV- 
tfal^-^ 1 2 1 tt*f*l 2 2\cmVZtl, u©*f*l 

2 2ttt?~tfaW^ 1 2 1 ©#g©fIfflgMSfr 
40 5^1 tH2©^-^ 1 2 3 a, 12 3b*W£ftT 

^Z>tt$>lC, Z.<Dm\ t^ZV^-Z 1 2 3 a, 12 

3 b^Si&-r«ff^3MD, *f*l 2 2*^#jffflgP© 

hn-;l/a- 7 M 2 4 t8H?tiTV^ 0 S/c, 

/ci6©^-Jp-Fl 2 5*W5>tlTt/^c 
[0 083]^tfaW^12 1 a#g©f!fflgP©^ 
«8t^Jg« 1 2 6 tflStfSfU 1 2 6 ©±T 

£^ta^tl ; e , tl7^-t 1 2 7 a~l 2 7 deMOtf 
50 g^tlTV^o S/c, u©^Mi«l 2 6©ttiiita 
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[0 0 8 4] MBfcftl 2 2©^fc«V- fc°a7-7 

1 2 cnm<on\Lfc<o, 

fr/cJ6©n-7l 2 88W5ftTVS 0 Sfc, MIES 
1 ©^-7 1 2 3 aiaoTafitaX/D^'y h 1 2 
9 atf!2©^-7 1 2 3 bfcJ;oT0fEt£X7 o n^ 

7 m 2 9 btfti^nti^o 

[0 0 8 5] ^LT, 77°n77 h 1 2 9atlil^ 
Cfi-yi30a*Wim C«KfufB7^ 10 
tl27a, 12 7 b£g$£nT^So ^ffc77°D 
hH2 9 b k7«77ft©^x-7 1 3 0 b«t« 
Sft, C©SSaMtB7^l 2 7 c, I2 7dfcgg5 
SW^« 0 £fc> 77n^7H2 9a, 129bt 
{i0^^*Mf^Ecg^t«* o r7i/3^-^ l 3 l 

[0 0 8 6] MtBrry hn-^az 7 h 1 2 4fctttffE 

^§§1 3 2, 1 3 3 fctffK*-*- K 1 2 5frS>A7J£ 20 

ti£#-7;Wu«fi^ 5 ErW§^$£#T^ll 

fuWc*-7;V©^^^^^ffWMtS^+7^^ 

{M0g§l3 4i7 L©^t7^ffMl 3 

* 7 7 7 ft mmfr 5ffiK©»B© if r*fi*f fcfetft 

OW^WKlih-lKi i]u,yA/D«§i 3 2 

mtitzTVZfrZTtM %%mmz**:v m 1 

:ui£, iMW,MIffti :s r^-eUMiffti :\Q(om 

©fu«$£0S§i 3 7©ffi7jtSftBtfu!2^777 
fMHIB&l 3 4fr5ffl7j£ft£r7 , 7;^rW#k:ta 30 
It 1 3 8i7 C©tol@S§l 3 8frStti7J 

£ r '7' 7 )l t£ T*m*7 t o 7'ff ^ t »T S D 
/Ag&SS 1 3 9 i7 MiB*-Jp- F 1 2 5©*-V;P 
fuBff 5 t~ 7 -±© ^{u«'\©§;f}©^ 7 h ;l/ 

^Stlfc^O^©^^ 1 2 3 a, 12 3b^»t 
SIMSU MtBfi«£@S§ 1 3 7©ffl^#^J; 
D MfB® 1 feJc^S! 2 ©t-7 12 3a, 1 2 3 b ©§g 
miWMi£l\ 2 5>fc, MfEA/D^mgsl 3 3 C7>m 

fi?z$TVis3^&*)&mmm&miu mm 40 

1 2 1 ©#a©jSffla5*Krt3*ft 1 2 2 

<fc d ©rifflgpcMii^f i\ riffle© *r77 a fi^ 
gftLft< s^di, ^©scrifflg^iii-r^ cpu 

HOtcOCPUl 4 OCfflTJTS&t-* 1 2 3 

a , 123b mmm*7i-n>?m^mz> d/ 

A«§ l 3 9 a fcfrSSj&jnt^So 
[0 0 8 7] M^ck^^Jt^tl/cT-tfaP 
-777rA©fffflt'O^Tf^-r^o H3 4© (a) 
fc*-r<k5^ «H»i 4 lfcTOrtopgfc&D, $ 
l 4 1 affl3 5© (a) fc^f 5 - 7-±©£ 50 
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PBtfeS^ Sff#«^-*-Fl 2 5«PLT^ 
7 777ft7SMl 3 4TfM2tl7c#-7;l^~7 
-±©{f 1 4 1 ai^t)«, t«i:, WttHHBSl 3 5 

mmm<o, foxy rpwr^-fi^wi-f 

[0 0 8 8] S/c, C PU i 4 oa*-7;Mu«t^e- 
£-©ffrhfiffi<fc t> #-7;WuBfr^~7-^iy\© 

i:, H3 4© (b) ic&t&ofc, ^HaMl 2 

i ©*fti 2 2§D©rifflf^5»riffl^r^t^o 

[0 0 8 9] T3^7 03 4 0) (b) fcgVf.fc 5 fcT- 
fc!alx-2 1 2 1 ftW^ftl 4 2t^§/cD, cnJK 

±777;I/^^^e>S<S^t, Hi l3j;D : S2©^- 
712 3 a, 1 2 3 b©77n77 M 2 9 a, 129 
b^0KL*<*D> *°r773 7-7l 3 1 ©fflTJte 

[0 0 9 0] St 77 3 7 -7 1 3 1 ©JfJfttfgfllLfc 

< t , c p u i 4 o a^fiDafiDSfflis^ffl-r* <t 

^tffi^fSo "fS^ H3 4© (c) t*t<fc?fc7 

[00 9 1] V- tfa7-7 1 2 1 S«B(|fiDHt^ftf 
1 4 3fcMifcD, »^^*<*D, #f^3)t- 
71 3 10tftfj©g{fctf&<&3^ 03 4© (d) 
*"t<fc?fc:, ^©S©)ifflBP©)iffi£C PU 1 4 Otffl 

[00 9 2] fu»fe£0g§ 1 3 7 i«A7J£tl3 tfr 
^f^IE'ltS7*U0ifSl 3 6©ffi7Ji:Wffi0^1 
3 5TWffi$n/c*-7;^fg^b/cf]i«©MS©xU 

[0 0 9 3] fflttiHKl 3 5-cm2tltc\ZT*m* 
¥T*m<DHU~Y, VWhTJI^77hU 

V h -CO 7 7 h « <fc D Sfflamc J; D 7 - ±© 
HOfuHtfil 4 1 a&&mLtcfr*fmtZ 0 

[0094] c vimm-Mms 1 3 7 fiaucsn 
ai 4 1 <Dmmic*^9?$mm\ 34mm 
Ltcfj-v )vm^Ttm±.\^mm \ 3 8^ 

W?%CfC\ S3 5© (b) frS (c) t^fj;^ 

^EP£7)fu«^fll 4 1 afcjtftTSo 
[0 0 9 5] C©j:^t7 if«SILfc»lllC 
fji«©^7-^{u«^5»©^7 h;^lffiL, 

h°a7-7 1 2 1 ©#M««Sfflg^e»ft^ 

v-^P-^12 laWBSt^SIIS 
t)l 4 1 fcjfifttfSCfctfTftSo 

[0 0 9 6] H3 6a, MfEV- t°a7-777rA© 
g^M^ffe©T\ gfflgPl 4 4tttgfflfPl 4 4© 
#Sfc4±Sfcfg!t2n/c4*©#7 F77-¥l 4 4 a~ 
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1 4 4dm£fa£9o° rapgtcflsisnTv^o 

jFfxf K7-f -V 1 4 4 a~ 1 4 4 d ©^Ig^TO^- 
£ 1 4 5 a~l 4 5 hfcffS^tlT^T, 
1 4 5 a~l 4 5 hJCfcoTtfV F7^1 4 4 a~l 
4 4 d ^Mtl73 fa t^ffi-T 3 C t IC J; D , flfflgP 1 4 4 

[0 0 9 7] #S©fSffigP 1 4 4 ©7>^;l/ft©^a 
tt, F7^1 4 4 a~l 4 4 d<D&MWlfc : £~ 

$ 1 4 5 a~l 4 5 hCWfuBtlHl 4 6 a~l 4 
6 d£SW\ V-faW^ 1 2 1 ©rtafc#-;l/ifc? 10 

1 4 7 a ~ 1 4 7 h £15 1 4 6 a ~ 1 4 6 d ©tu&fc: 
Et^-f^CtTy tuff © 1 4 7 a~l 4 7 h 

K7^1 44a~144d© 

[0 0 9 8] &mi, iU H7^-¥ 14 4a ^K^t 
-£l4 5a, 1 4 6 eP|Tft<*D> #V F7^1M 
4 4 d flTOS*-* 1 4 5 d , 1 4 5 h H"e5S< ftS 
fc> 03 6© (b) fc^f .fcSfc, #V K7^-t 1 4 4 
d©#|R|'\jgfflf3<, COfct, ;2H F7^iM 4 4 a 20 
©151 4 6 att#-;l/*?l 4 7 bfcjfiSD, 
t?147a, 14 7 bOM^tt^tXtaSo %4 
F7^ ^ 1 4 4 d ©15 1 4 6 d 1 4 7 g 

fcjfiS^ 1 4 7 g, 14 7 h©M^7°7 

Xt4?„ £©20©{f^EcJ;oTiiffl£ft;f3i;tmg 
ff±~F\£l«l"eftfrSo SSfc, #V F7^ 14 4b, 
14 4c 1 4 7 c ~ 1 4 7 f ©ttizi£ffl 

[0 0 9 9] 03 7 li, MfHV-HaW^v'Xf A© 
gff^j2^tfe©T\ V-HaW^l 2 l^jffflL 30 
TWJSft 1 4 8 *^^^-±©^t < Si^tl/t 
ttJB^S, S3 7© (b) t^f J: 5 
^12 1^Dffim ALfctfSSDtHU *-*-± 

©•i^wi^i 1 8 ww* j; ? \c\fmmm 

l\ C©i;t©ffiiEMA 0/A L£rC PU 1 4 0T*11 

Slit 1 4 8 £^i>.fc}f oT*3 C t fiW 

[0 10 0] 03 8-04 1 an 7 F7yrttt©v- 

^^nvyyffil 5 D-y K7yrttt©v-H 
151t T-lfaU-^ 1 5 1 fcftfflfrSSS 
DffiLSrca?[^jA??/cJ6©«&n-^i 5 2£, v~ 
tfaly-^ 1 5 1 OrtKloT^^-f F#V F77 

^1 5 3t^ffii&-r^»^y7°i 5 4t, yyfi 5 

4 ©trig 1 5 5 t, VZtaW^ 1 5 1 ©fW£Bo 
TVS^>t-$W K77^1 5 6iy ■< 4 

F77^i 5 6mmt%ytmitMytt2>uyxi 5 
mi*? 1 5 8 1, mmm? 1 5 s^m^^Mt 50 
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mc&mzvTtm&i 5 9t^m^nx^ 0 

[0101] tMB^-kJaU-^ 1 5 1 SD7 F7yr 
7tt©£S©^«c7yy7Wfi 6 0*lit^t 

-r&fc-^ 6 i©±T£tjta7^-ti 

6 2 a~l 6 2dfiD— WggK*nT^* 0 7^16 
2 a £ 1 6 2 bafflSfPtfc'^T^x-y 1 6 3a^f> 
UT8SfcS*U L©fi-yi6 3aSSlOt-^l 
6 4 a©X7°Dy-7 h 1 6 5 a fcgKtS£tlTt^ 0 S 
fc, 7^ 1 6 2 c t 1 6 2 d liflSMcfc^T^x- 
y 1 6 3 b*ftLT&m2tU c©fi-yi63b(i 
®2©t-£ 1 6 4 b©X7n^7 h 1 6 5 b fcgKtl 

[0 1 0 2] LTcif-iX, 04 0© (a) fc^f £5 
v^^nvyy^fti 5 O^SV" 1 5 

l^iowu i^fc?v7y>?)]/*mrx:t>, 04 o© 

(b) t^-ri^fc:, ?z^W^15 1^I!)ffi 

5 1 6 6 jWgfcT U£5fctr>?Cfc 
[0 10 3] t%t>%s 04 1 fc^f .fcSfc, 0 7 F7 

yrttcvz t^w* 1 5 1 ©itiM^ry 

tfab-^ 1 5 1 £K¥f#l 6 6 
tifr^\ Sf c > 04 l© (c) 

ab-^ 1 5 1 (D%m<D7y?)l/*frV&C.}:"eW$# 

1 6 6<Dm%£m%n&xmm?>ctmmtrj: 

[01 04] 

[JgiUJ©0j!li] W IJiiiJJL/'cJ;0t, c©>;@ijj(cj;n 

a\ iSfg«i/cv^^D7yy^ saa^i^i 

x. v ^ ? n v 5/ y , Wi&W£ 1 k. fc v ^ ^ n v i/ 
yt, MfHv^ 7 n x-y y©fflMu«^iMLT#v^ 

tiot, Sitf?©^^ ^ n x'y y^lIMijff f « c t 
ifx^^ fct l ocv^^nvyyf 

S^Lft^e>ffi©v^^nvyyt:1M*gM«t^ 

[0ffi©S*SW 

[0 1 ] c <Dmm<DM l ©HffiM©v^ 7 nvy yyx 
rA©IIB§W«fiSc0o 

[0 2 ] ^HffiM©v^ 7 nvy yyxr A©*4ll0o 

[03] ^SfiM©«^0SS0o 

[04] ^ffiM©7-A©M^^S}i^L, (a) 
afljffi0, (b) aj£ffi0 o 

[0 5 ] c <smM>% l ©!§ffiM©^M l ^^tv^ 
7nvyyyxf A©§4II0 : 

[06] ^HffiM©ffffllW0o 
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m 7 ] c ommfa 1 o^ssmos^i 2 ^-r 

[08] C<Dffli<Df§2<D$ffiM<D'?<<(>/U'?*/Z/i/X 

[09] LO^ioSaoHilov^^nyyyyx 
rA©7-AM^t^©ftJffi0o 
[gio] c©^fi(7)®4<o^ffiM©v^^DV>'y>' 

[01 1] L©»®5©ill»^^nyyy^ 
XrA©7-AljX^^©flJffi0fei;tf¥ffi0o 
[012] ^ffiM©7-A^tfW0o 
[01 3] co)^a)®6a)^ffiM«v^ypvvyy 
XrA©7-AM^f^©ftJffi0o 
[014] ^ffiM©7-A©HXf^ttg^f«o 
[015] c©^(D||7©^ffiM«v^ypvvyi/ 

[016] ^S§teMt^m/cv^ypvvyc7)iJ 
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[02 6] \Z3.U-2*M%.rcW?W?i/y<D 
[02 7] ?^^n?yyo?^?n^ij >yA<DQm 

0o 

[02 8] ^^nvyycv-fi'D^'J >y^(DBW) 
[02 9] ^^n?->y©?^^n^ij7A©II 

0o 

10 [03 0] ^^nvyyov^^n^y >y/^il 

0 O 

[03 1] &mw*-V*l^#t'ZTk*mlrm 

[032] ffl?-v:3.is-$<Dfflmm®o 

[0 3 3 ] m - \t a u- zmmmm^tm 



[034] w?-va.u-*ommw®> 
[035] m*?-¥*u-z<D{mmm®o 

[036] l^-£©gff;«*»gfiM 
g 0 20 IJffi0c 

[01 8] ^^D^ycDjg»&-£09$^tg|$ [03 7] 



[017] lil^^nvi/ycS^jg't- 



[019] ^v^^Dvyyoffffl!MHH0 o 
[020] 2 w?i/y<D3sm 1 ^-rtJffi0c 
[02 1] ^v^nvyy©g^M2£*-rtJffi0o 
[02 2] V-UaW?*ffl*^i'DVi/y<!)|| 

ffi0o 

[02 3] 02 2©A-AlItr / P ^lTffi0 o 
[0 2 4 ] 0 2 3 (D B -BWMIo 
[02 5] pr?~tfaly-^£f;l/cV^ypvyy<7)*30 



[03 8] D7 KryrtttO^-^aU-^fiDtWW 

#§$0o 

[039] |p|V^ tfa ^-^©iifllW^tfffl 



[M4 0] InJV^haU- 
[04 1] t°ab-^©f^»^0o 
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